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Drawings 

The drawings were received on March 4, 2002. These drawings are approved by 
the examiner. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-2, 5-8, 11-14, 17-1 8 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Krishna (U.S Patent 6,136,111). 

As per claim 1 , Krishna discloses the recited limitations as follows: 
'a computer-based method for determining the optimum join sequence for 
processing a query having a plurality of tables from a relational database stored in an 
electronic storage device having a database management system 1 as the process of a 
join order optimization for a multiple join queries in a relational database management 
system [See col. 1 , lines 5-6], the method comprising the steps of: 



The Italicized text represent portions of prior art that are mapped to the claim limitations. 
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'a first pass for determining an optimum join sequence for joining the plurality of 
tables from the query' as the calculating an optimal order for join of tables in a multiple 
join query [See Fig. 1, col. 3, lines 24-26, 31-32]; 

'a second pass for using the optimum join sequence for creating a lowest cost 
access path plan for processing the query' as a join order selected among other 
possible join orders, wherein the selected join order has the smallest sigma (i.e., lowest 
cost) and the optimal access path to perform the join query [See Fig. 2, col. 3, lines 
44-50]. 

As per claim 2, Krishna teaches 'wherein the first pass performing successive 
steps until creation of a simulated composite table having all tables from the query' as a 
joining of a plurality of tables R, S, and T from the query [See col . 3, lines 31 -32]. There 
are two possible join orders for the tables R, S, and T. The first (1) possible join order is 
join tables R and S, then join the result with table T; the second (2) possible join order is 
join tables S and T, then join the result with table R [See col. 3, lines 33-35], 'wherein 
each said step: 

creating a set of miniplans for simulating all possible joins of a predetermined 
subset of the query tables' as after joining the two possible join orders, the calculation of 
the total query for the join order (1) is 80(20+60) and the join order (2) is 560(500+60) 
are created [See col. 3, lines 35-41]; and 

'using a cost model calculations for estimating and saving the least expensive 
join from said set of joins, thereby determining the optimum join sequence' as the cost 

The Italicized text represent portions of prior art that are mapped to the claim limitations. 
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estimate calculations for the join order ( 1) is 80 and the join order (2) is 560. Thus, the 
join order (1) is indicated the least expensive join order from the set of join orders [See 
col. 3, lines 52-55]. 

As per claim 5, Krishna teaches 'wherein the second pass performing successive 
steps until creation of a simulated composite table having all tables from the query, 
wherein each said step being performed in the optimum join sequence' as if the join 
orders remain to be examined, the process repeats for the next possible join order. A 
join order with the smallest value is used to perform the join query [See col. 4, lines 4-7]. 

As per claim 6, Krishna teaches 'wherein the query being a SQL query' as an 
SQL query [See col. 4, lines 38-40]. 

As per claim 7, Krishna discloses the recited limitations as follows" 
'a computer-based processor system for determining the optimum join sequence 
for processing a query having a plurality of tables from a relational database stored in 
an electronic storage device having a database management system' as the process of 
a join order optimization for a multiple join queries in a relational database management 
system [See col. 1, lines 5-6], 'the system comprising: 

means for performing a first pass for determining an optimum join sequence for 
joining the plurality of tables from the query' as the calculating an optimal order for join 
of tables in a multiple join query [See Fig. 1 , col. 3, lines 24-26, 31-32]; and 

The Italicized text represent portions of prior art that are mapped to the claim limitations. 
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'means for performing a second pass for using the optimum join sequence for 
creating a lowest cost access path plan for processing the query' as a join order 
selected among other possible join orders, wherein the selected join order has the 
smallest sigma (i.e., lowest cost) and the optimal access path to perform the join query 
[See Fig. 2, col. 3, lines 44-50]. 

As per claim 8, Krishna teaches 'wherein the first pass means performing 
successive steps until creation of a simulated composite table having all tables from the 
query' as a joining of a plurality of tables R, S, and T from the query [See col. 3, lines 
31-32]. There are two possible join orders for the tables R, S, and T. The first (1) 
possible join order is join tables R and S, then join the result with table T; the second (2) 
possible join order is join tables S and T, then join the result with table R [See col. 3, 
lines 33-35], 'wherein each said step: 

creating a set of miniplans for simulating all possible joins of a predetermined 
subset of the query tables' as after joining the two possible join orders, the calculation of 
the total query for the join order (1) is 80(20+60) and the join order (2) is 560(500+60) 
are created [See col. 3, lines 35-41]; and 

'using a cost model calculations for estimating and saving the least expensive 
join from said set of joins, thereby determining the optimum join sequence' as the cost 
estimate calculations for the join order (1) is 80 and the join order (2) is 560. Thus, the 
join order (1) is indicated the least expensive join order from the set of join orders [See 
col. 3, lines 52-55]. 



The Italicized text represent portions of prior art that are mapped to the claim limitations. 
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As per claim 1 1 , Krishna teaches 'wherein the second pass means performing 
successive steps until creation of a simulated composite table having all tables from the 
query, wherein each said step being performed in the optimum join sequence' as if the 
join orders remain to be examined, the process repeats for the next possible join order. 
A join order with the smallest value is used to perform the join query [See col. 4, lines 
4-7]. 

As per claim 12, Krishna teaches 'wherein the query being a SQL query' as an 
SQL query [See col. 4, lines 38-40]. 

As per claim 13, Krishna discloses the recited limitations as follows: 
'a computer usable medium tangibly embodying a program of instructions 
executable by the computer to perform a computer-based method for determining the 
optimum join sequence for processing a query having a plurality of tables from a 
relational database stored in an electronic storage device having a database 
management system' as the process of a join order optimization for a multiple join 
queries in a relational database management system [See col. 1 , lines 5-6], 'the method 
comprising the steps of: 

'(a) a first pass for determining an optimum join sequence for joining the plurality 
of tables from the query' as the calculating an optimal order for join of tables in a 
multiple join query [See Fig. 1, col. 3, lines 24-26, 31-32]; and 

The Italicized text represent portions of prior art that are mapped to the claim limitations. 
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'(b) a second pass for using the optimum join sequence for creating a lowest cost 
access path plan for processing the query' as a join order selected among other 
possible join orders, wherein the selected join order has the smallest sigma (i.e., lowest 
cost) and the optimal access path to perform the join query [See Fig. 2, col. 3, lines 
44-50]. 

As per claim 14, Krishna teaches 'wherein the first pass performing successive 
steps until creation of a simulated composite table having all tables from the query' as a 
joining of a plurality of tables R, S, and Tfrom the query [See col. 3, lines 31-32]. There 
are two possible join orders for the tables R, S, and T. The first (1) possible join order is 
join tables R and S, then join the result with table T; the second (2) possible join order is 
join tables S and T, then join the result with table R [See col. 3, lines 33-35], 'wherein 
each said step: 

creating a set of miniplans for simulating all possible joins of a predetermined 
subset of the query tables' as after joining the two possible join orders, the calculation of 
the total query for the join order (1) is 80(20+60) and the join order (2) is 560(500+60) 
are created [See col. 3, lines 35-41]; and 

'using a cost model calculations for estimating and saving the least expensive 
join from said set of joins, thereby determining the optimum join sequence' as the cost 
estimate calculations for the join order (1) is 80 and the join order (2) is 560. Thus, the 
join order (1) is indicated the least expensive join order from the set of join orders [See 
col. 3, lines 52-55]. 

The Italicized text represent portions of prior art that are mapped to the claim limitations. 
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As per claim 17, Krishna teaches 'wherein the second pass performing 
successive steps until creation of a simulated composite table having all tables from the 
query, wherein each said step being performed in the optimum join sequence' as if the 
join orders remain to be examined, the process repeats for the next possible join order. 
A join order with the smallest value is used to perform the join query [See col. 4, lines 
4-7]. 

As per claim 18, Krishna teaches 'wherein the query being a SQL query' as an 
SQL query [See col. 4, lines 38-40]. 

Allowable Subject Matter 

The prior art of record fails to teach a combination of elements including wherein 
the first pass for each said miniplan storing a used table index, sorting data, and for 
each said least expensive join storing names of joined tables, and possible row 
orderings as recited in dependent claims 3, 9 and 15. 

Claims 3-4, 9-10, 15 and 16 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 



The Italicized text represent portions of prior art that are mapped to the claim limitations. 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

U.S Patent 6,397,204 B1 , issued to Liu et al on May 28, 2002. The subject 
matter disclosed therein is selecting one index from the fact table to determine the join 
orders for a query. A cost estimate is then made for each of the join orders based on 
the indexes on the fact table. The best cost join order is then selected to perform the 
query join. 

U.S Patent 6,421 ,657 B1 , issued to Sinnott et al on July 16, 2002. The subject 
matter disclosed therein is calculating the lowest cost join permutation for join queries. 
The cost of all possible joins from a table composites are compared to a threshold. If 
the cost is not exceed the threshold value and saving the lowest cost. 

U.S Patent 6,643,636 B1, issued to Au et al on November 4, 2003. The subject 
matter disclosed therein is when the join index does not contain all of the entire query 
set of the columns from a user sumits a SQL request. A join back condition is added to 
the WHERE clause of the query. The cover tables from the from clause is removed. 
The optimizer then evaluates the cost of different join paths and the least expensive join 
path is implemented to the query. 

U.S Patent 6,516,310 B1, issued to Paulley on February 4, 2003. The subject 
matter disclosed therein is an optimal join order is determined and used as an access 
plan for executing a relational database query. 



The Italicized text represent portions of prior art that are mapped to the claim limitations. 
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U.S Patent 5,671 ,403, issued to Shekita et al on September 23, 1997. The 
subject matter disclosed therein is an iterative dynamic programming system parses a 
query into join queries for optimization of query plans. 

U.S Patent 6,370,522 B1, issued to Agarwal et al on April 9, 2002. The subject 
matter disclosed therein is a query optimization for executing of the database 
statements to calculate the cost of execution plans. 

U.S Patent 6,377,943 B1, issued to Jakobsson on April 23, 2002. The subject 
matter disclosed therein is parsing a query to determine the join operations, determining 
a join order of the join operations by generating a plurality of initial join orderings, 
determining local best join orders based on the initial join orderings, and selecting the 
best of the local best join orders and executing the query based on the join order. 

U.S Patent 5,600,829, issued to Tsatalos et al on Feb. 4, 1997. The subject 
matter disclosed therein is a database management system integrates with an optimizer 
accepts a user query and compare it to the sub-queries of the tables to generates a list 
of tables. Tables of joined sub-queries may be removed from the list if their joined 
sub-queries include a smaller portion of the user query and have a greater search cost 
then another joined sub-queries. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DEBBIE M LE whose telephone number is 703-308- 
6409. The examiner can normally be reached on 8:30-5:00. 



The Italicized text represent portions of prior art that are mapped to the claim limitations. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, JOHN BREENE can be reached on 703-305-9790. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




DEBBIE M LE 
Examiner 
Art Unit 2177 



Debbie Le 



Aug. 20, 2004. 
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